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The landlocked location of the Mediterranean is presumed to be the result of the southward retreat of subducted
Tethyan lithospheric slabs after the collision between Europe and Africa. The western end of the Alpine orogeny
(the Gibraltar Arc) shaped the last marine connection to the ocean during the upper Miocene, but in this complex
tectonic region, the dominant polarity of subduction (Tethys underneath Iberia/Europe/Anatolia) might not be
accomplished, based on plate reconstructions, mantle tomography, and the present position of the Kabylies and the
Alboran nappes. This tectonic evolution determined the vertical motions purportedly responsible for the restriction
of the Mediterranean and the widespread salt accumulation during the Messinian Salinity Crisis.
Following the concept of isostasy, the enormous and rapid mass redistribution implied by the crisis should
have induced in turn remarkable vertical motions of the Mediterranean margins. While the predicted isostatic
motions during the crisis range in the order of hundreds of meters, little evidence has been documented so far.
The mechanical response of the Iberian margins can be inferred by using crustal and lithospheric cross sections
derived from potential fields (gravity and geoid anomalies), heatflow, and topography modeling. The preliminary
results are consistent with a low rigidity of the lithosphere, in agreement with their young thermomechanical
age. These rigidity values are then used for a first-order estimation of the vertical motions associated to the
accumulation of salt and the possible partial evaporation of the water column during the crisis. Recent seismic
stratigraphic data show that the Balearic promontory hosts a unique set of intermediate-depth basins where halite
deposited in smaller amounts than in the deeper basins. If future drillings provide more precise constraints on the
paleobathymetry of the sedimentary units before and after the crisis, the various proposed models for its evolution
may be tested from their isostatic effects.
